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57 ABSTRACT 
A moisture proof vial and closure system are provided 
which may be used in a child-resistant mode or in a 
non-child resistant mode. In the child-resistant mode 
locking lugs 22 on the closure are interlocked with 
bayonnet slots on the vial. A non-child resistant opera 
tion in a moisture proof system may be achieved by 
providing an integral sealing plug 21 extending from the 
top of the closure and by adding a detenting means 51 
inside of the container to engage and hold the sealing 
plug 21 against sliding outwardly of the container. A 
simple push inward will force the sealing plug 21 home 
to its sealing position to seal the medicine in the vial, 
and a simple push or pull on the closure to force the 
fitment from the detenting means is needed to remove 
the closure. The preferred detenting means 51, 15 is in 
the form of radially inwardly directed projections 52 
formed on the interior container wall to abut and re 
strain the sealing plug against inadvertent sliding from 
the container. For the child-resistant mode, the sealing 
bead 50 on closure 10 is carried on sealing plug 39 
which is formed on a discrete and separable fitment 40, 
while in the non-child resistant mode, the sealing plug 
21 is integral with the top wall 18 of the closure. 

6 Claims, 9 Drawing Figures 
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1. 

MOISTURE TIGHT CLOSURE AND CONTAINER 

The present invention is an improvement of U.S. Pat. 
No. 4,397,397 issued Aug. 9, 1983 and relates to safety 
closures and containers and more particularly to a com 
bination thereof which may be either child-resistant or 
non-child resistant. 

Child-resistant safety closures and associated contain 
ers are known in which the container and closure have 
cooperative locking lugs, the lugs on the container or 
closure having recesses to effect a locking or unlocking 
upon downward and rotational movement of the clo 
sure. Federal law requires medicine containers to be 
equipped with child-resistant closures to avoid injury to 
curious children who seek access to the contents of the 
containers. As a result of the aforedescribed problem, 
containers have been developed where some type of 
complex movement or manipulation of the closure with 
respect to the container is mandated to limit the accessi 
bility of the contents of the container to children. 
For the packaging of medicines in vial type contain 

ers, today's standards require that the closure and vial 
container be "moisture tight' in the sense that less than 
100 milligrams of moisture per day per liter of volume 
enter the seal container. Herr, U.S. Pat. No. 4,053,078 
issued Oct. 11, 1977, and assigned to Kerr Glass Manu 
facturing Corporation, describes just such a container 
and closure; said patent being herein incorporated by 
reference. 
Child resistant containers, however, may pose some 

problems to the elderly, or to arthritic persons. For 
instance, arthritics may lack the capability to remove 
child-resistant closures. The elderly, those with visual 
problems, and those having a low degree of physical 
dexterity often experience difficulty in removing child 
resistant closures. 
Accordingly, a general object of the present inven 

tion is to provide an improved moisture tight container 
and closure system which can be either child-resistant 
or non-child resistant. 

Further objects and advantages of the present inven 
tion will become apparent from the following detailed 
description of the invention when taken in conjunction 
with the accompanying drawings wherein: 
FIG. 1 is a partial elevational view, portions being 

shown in longitudinal section, illustrating a closure and 
container system wherein the closure is constructed in 
accordance with the preferred embodiment of the in 
vention and disposed above the container in its child 
resistant mode; 
FIG. 2 is a partial elevational view, portions being 

shown in longitudinal section illustrating the closure 
and container system of FIG. 1; 
FIG. 3 is a plan view of the container; 
FIG. 4 is a partial sectional view of the container 

taken along the line 4-4 of FIG. 3; 
FIG. 5 is an enlarged fragmentary plan view of a 

portion of the container; 
FIG. 6 is a fragmentary enlarged cross-sectional view 

of the closure and container of FIG. 2; 
FIG. 7 is a cross-sectional view of the closure and 

container with the closure being secured on the con 
tainer in its non-child resistant mode; 
FIG. 8 is a fragmentary enlarged cross-sectional view 

of the closure and container as shown in FIG. 7; and 
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2 
FIG. 9 is a fragmentary enlarged cross-sectional view 

of an alternative embodiment of the non-child resistant 
portion of the closure and container. 
As shown in the drawings for purposes of illustration, 

the invention is embodied in a system having a closure 
indicated generally by 10, and a container 14, such as a 
medicine vial, having an open mouth 12 at its upper end 
which is to be covered by the closure. The closure 
includes an upper planar, circular top wall 18 and an 
integral skirt wall 20 depending from the top wall to 
surround the upper end of the container when the clo 
sure is in its child-resistant mode. The moisture tight 
seal is obtained by sealing plug 39 which may be con 
structed on a fitment 40 as disclosed fully in U.S. Pat. 
No. 4,053,078. The sealing plug 39 includes a central 
annular plug wall 48 with a sealing means 38 thereon for 
sealing engagement with an interior wall 58 of the con 
tainer. 
The illustrated sealing means 38 is in the form of a 

radially, outwardly-directed, annular bead 50 project 
ing from the small diameter plug wall 48 to abut and to 
be held in compression by the cylindrical container wall 
58. The relaxed or free diameter of the sealing bead is 
larger than the diameter of the cylindrical container 
wall so that the sealing bead 50 is compressed by the 
wall when engaged thereby. 

In the system disclosed in U.S. Pat. No. 4,053,078, the 
fitment sealing bead compression was insufficient to 
hold the fitment and closure onto the vial, and it was 
necessary to turn and compress the fitment's upper 
crown portion 42 and web 46 to insert locking lugs 22 
on the closure into the retaining recesses 26 on the outer 
side wall of the container. With the locking lugs 22 thus 
entered into the recesses 26, the closure and container 
were interlocked in the child-resistant mode. To turn 
the locking lugs 22 from alignment with the recesses so 
that the locking lugs could be passed upwardly in the 
space between recesses, both a downward force to com 
press the fitment spring and a simultaneous rotation of 
the closure are required. It is the combination of such 
movements that makes the system child-resistant, but 
also makes it difficult for some elderly or arthritic peo 
ple to open and, consequently, such persons prefer non 
child resistant closure systems. 

In accordance with the present invention, non-child 
resistant operation of a moisture proof system may be 
achieved by providing an integral sealing plug 21 ex 
tending from the top wall of the closure 10 on the oppo 
site side from fitment 40 and by adding a detenting 
means 51 inside of the container to engage and hold the 
sealing plug 21 against sliding outwardly of the con 
tainer. As best seen in FIG. 7, a simple push inward will 
force the sealing plug 21 home to its sealing position to 
seal the medicine in the vial, and a simple push or pull 
on the closure to force the fitment from the detenting 
means is needed to remove the closure. The preferred 
detenting means 51 is in the form of radially inwardly 
directed projections 52 formed on the interior container 
wall to abut and restrain the sealing plug against inad 
vertent sliding from the container. Often, women carry 
pill vials in their purses, and the motion of the pills in 
the vial would push the sealing plug from the vial, un 
less the closure is positively restrained. 
The child-resistant portion of the closure 10 as illus 

trated herein is identical to the closure disclosed in U.S. 
Pat. No. 4,053,078. The sealing bead 50 on the child 
resistant portion of closure 10 is carried on sealing plug 
39 which is formed on a discrete and separable fitment 
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40. This is in contrast to the non-child resistant portion 
of the closure 10 in which the sealing plug 21 is integral 
with the top wall 18 of the closure. Also, in the child 
resistant mode, the locking lugs 22 on the skirt 20 of the 
closure will interlock with locking member recesses 26 
on the container to secure the closure to the container. 

It is preferred that the portion of the sealing plugs 39, 
21 being detented is the sealing bead 50, 50a, respec 
tively. When the sealing beads 50, 50a go across and 
expand below the detent projections 52, a definite snap 
action is felt, thereby assuring the user that the closure 
is in a secured position. Preferably, the detent projec 
tions 42 are spaced in a circumferential direction from 
each other by spaces 61, into which the bead material 
may expand during the maximum compression of the 
sealing bead by the projections. These spaces aid in 
reducing the amount of force needed to push the bead 
down past the projections or to pull the bead up past the 
projections. 
The preferred detent projections 52 are located adja 

cent the bottom portions of the locking members 28 on 
the container so that the sealing engagement with the 
cylindrical container wall is at a location below the 
bottom of a tapered-in surface 54 on the container's 
internal wall 58 and which indicates the bottom of the 
molded portions forming the locking lug recesses 26 in 
the container. 
To assist in sliding the sealing bead 50 past the detent 

projections 52, they are preferably provided with upper 
and lower inclined camming surfaces 57 and 59. The 
upper camming surface 57 is inclined inwardly and 
downwardly to gradually cam the compressed sealing 
bead 50 to a smaller size until it passes the inner rim 
surface 62 on the detenting projections. For a similar 
reason, the camming surface 59 is directed radially in 
wardly and upwardly from its lower edge at the con 
tainer wall 58 to its juncture with the inner rim surface 
62 on the projections. 

Referring now in greater detail to the closure 10, a 
plurality of locking members in the form of locking lugs 
22, of which there are six in the illustrated embodiment, 
are formed on and project radially inwardly from the 
inner surface of the skirt wall 20 in circumferentially 
equidistantly spaced relation thereabout. The locking 
lugs 22 are spaced below the upper cap wall 18 and are 
cooperable with complementary locking members in 
the form of recesses or grooves 26 defined by projec 
tions 28 formed on the upper open end 12 of container 
14 so as to releasably mount the closure 10 onto the 
container. The illustrated closure 10 has six lugs to hold 
the closure in a locked position. 
With particular reference to FIG. 1, each of the re 

taining recesses 26 on the container 14 opens down 
wardly toward the bottom of the container. In mount 
ing the closure 10 on the container 15, it is brought to a 
position wherein the locking lugs 22 can move dow 
nardly onto the container 15 between the projections 
28. When the closure 10 is moved downwardly over the 
container and simultaneously rotated, the locking lugs 
22 slide along the cam wall 30 into recesses 26. In the 
embodiment shown, the recesses are defined by the 
projections on the container. This may be reversed, 
however, with locking lugs formed on the container 
and the recesses formed in the skirt wall 20 of the clo 
Sure 10. 
To provide a moisture tight seal between the closure 

10 and the container 14 that substantially excludes the 
intrusion of moisture vapor to levels equal to or less 
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4. 
than U.S. government standards, both sealing plugs 39, 
21 of the closure 10 are formed with sealing means, 
indicated generally at 38,38a, respectively, adapted for 
engagement with the internal wall of the container at a 
distance axially downward from the open mouth end 12 
to just below the detent projections 52 as will be dis 
cussed in more detail below. (The corresponding ele 
ments on the sealing plug 21 are designated by the same 
number as used for the sealing plug 39, except that the 
reference numerals for the former are followed by an a. 
See FIG. 8. Consequently, only the elements of the 
sealing plug 39 will be described in detail.) The sealing 
means 38 for the closure 10 is on the separate fitment 40. 
Preferably, the fitment 40 is made of polyethylene, or 
other suitable plastic, which has good moisture barrier 
properties and flexibility, and is formed as a unitary 
member by conventional molding or other suitable 
manufacturing techniques. 
The fitment 40 includes a generally planar circular 

crown portion 42 which is formed integral with an 
annular flange 44 through an interconnecting annular 
transverse V-shaped web 46 such that the plane of the 
crown 42 is disposed a predetermined distance above 
the plane of the annular flange 44. The fitment 40 in 
cludes a downwardly depending annular wall 48 
formed integrally at its upper end with a lower surface 
of the annular flange 44 adjacent the V-shaped web 46. 
The annular wall 48 has a fustoconical outer peripheral 
surface 49 which terminates at its lower ledge in the 
radially outwardly directed circumferential sealing 
bead 50 formed adjacent a lower annular edge surface 
52 of the wall 48. 
The fitment 40 is formed so that the annular flange 44 

has an outer diameter greater than the diameter of the 
innermost surfaces of the radially inwardly projecting 
locking lugs 22 on the closure 10 so that the fitment may 
be inserted within the closure 10 and retained within the 
skirt 20 by the lugs 22 as shown in FIG. 2. As seen in 
FIG. 1, the fitment crown 42 is spaced above the plane 
of the annular flange 44 a distance less than the axial 
spacing between the lugs 22 and the upper wall 18 of the 
closure. Thus, the crown 42 of the fitment is formed to 
lie above the plane of the flange 44 by a distance suffi 
cient to effect compression of the crown 42 against the 
upper wall 18 of the closure 10 when the closure is 
mounted on the container with the locking lugs 22 of 
the closure 10 disposed within the retaining notches 26 
of the container 14. The compression force exerted by 
the crown of the fitment against the upper wall of the 
closure biases the locking lugs 22 upwardly against the 
upper bridges 34 which define the upper edges of the 
retaining notches 26. With the closure 10 thus applied, 
the bead 50 will be below the detent projections 52. In 
contrast, in the non-child resistant mode of the closure 
10, when the bead 50a on the closure 10 is shoved 
downwardly past the detent projections 52 and is re 
leased there is no spring force from any fitment trying 
to urge the sealing bead 50a upwardly past the detent 
projections 52. The distance from the underside (as seen 
in FIG. 8) of the cap top wall 18 to the upper edge of 
the sealing bead 50a is chosen to keep the closure 10 on 
tight without rattling and with the rim of the container 
abutting the underside of the cap top wall 18. Thus, the 
closure 10 is held onto the container by the sealing bead 
50a engaging the lower camming surface of the detent 
projections 52. 
The lead-in surface 54 of the container 14 is particu 

larly useful in applying the closure 10 to the container in 
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that the sealing bead 50 has a smaller diameter than the 
diameter of lead-in surface 54 at diameter top end of the 
lead-in surface, and hence, the bead need not be pre 
cisely centered to fit therein. Thus, the sealing bead 50 
will be centered automatically by the tapered lead-in 
surface as the bead 50 moves downwardly therealong. 
A lower edge 56 on the bead 50 which is inclined radi 
ally inwardly below the bead facilitates the camming 
and centering of the sealing plug into a properly cen 
tered position to slide down the lead-in surface. This 
facilitates applying the closures to the containers with 
automated equipment. 
The thickened cross-section for the bead 50 assures 

that the bead is relatively stiff, thus assuring that the 
bead will maintain its sealing contact with the container 
wall and will not be deformed into an oval or other 
configuration which would allow gases and moisture to 
enter. Also, the thickened cross-section with the ta 
pered surface 56 prevents wear or damage to this lower 
sealing end of the sealing plug whereas, in contrast, a 
very thin sealing end may be damaged by abutting the 
container rim and the detent projections 52 after reus 
age and, thus, lose its sealing capability. 
As stated in U.S. Pat. No. 4,053,078, the sealing bead 

50 is adapted to engage the interior surface of the con 
tainer at a location axially below any out-of-round sur 
face within the neck of the container. In accordance 
with the illustrated embodiment, the sealing bead 50 is 
formed to engage the internal surface of the container 
neck generally adjacent, and axially below the lower 
ends of the long stop wall portions 32 of the radial 
projections 28, and below the detent projections 52. 
As previously noted, the lower ends of the projec 

tions 52 terminate at substantially the same axial loca 
tion as the lower edge of the lead-in surface 54. The 
sealing bead 50 is sized to have a slightly larger diame 
ter than the internal cylindrical diameter of the contain 
er's cylindrical wall 58 so that the sealing edge is com 
pressed radially inwardly by the wall 58 at a location 
below the lead-in surface and below the locking projec 
tions 52. 

Referring to FIG.9, an alternative embodiment of the 
inventive closure and container is shown. In order to 
reduce the amount of plastic required to manufacture 
the closure, the height of the non-child resistant portion 
of the closure has been reduced. As a result, the detent 
ing means 51 no longer can engage both the sealing 
beads 38 and 38a. Consequently, a second detenting 
means 71 is provided on the lead in surface 54 adjacent 
the upper end of the mouth 12 of the container. The 
detent projections 72 are provided with upper and 
lower camming surfaces 57 and 59 that assist in sliding 
the sealing bead 50a past the projections. As with cam 
ming surfaces 57 and 59, the upper camming surface 77 
is inclined inwardly and downwardly to gradually cam 
the compressed sealing bead 50a to a smaller size until it 
passes the inner rim surface 82 on the detenting projec 
tions 72, while camming surface 79 is directed radially 
inwardly and upwardly from its lower edge. In prac 
tice, the inside diameter of the detent projections 72 is 
greater than the outside diameter of the sealing bead on 
the fitment 40 so that there is no interference therebe 
tween when the closure is used in its child-resistant 
mode. In all other respects, the shape and operation of 
the embodiment of FIG. 9 is substantially identical to 
the embodiment of FIGS. 1-8. 

In manufacturing plastic and glass containers having 
configurations as described in respect to the container 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
14, that is, having locking recess projections 28 formed 
circumferentially thereabout adjacent the upper open 
ends thereof, and particularly when manufacturing such 
containers on a mass production basis, the upper annu 
lar surface, as indicated at 64 on the container 14, may 
not be planar within close dimensional tolerances. As a 
result, when a closure 10 having a fitment 40 is mounted 
on the container with the annular flange 44 of the fit 
ment engaging the upper edge 64 of the container, a 
moisture tight seal between the fitment flange 44 and 
the upper edge of the container is not accomplished. 

It is also a common practice in manufacturing con 
tainers such as the container 14 by molding to provide 
one more more vent grooves in the upper annular edge 
64 to allow escape of gas during molding. The vent 
grooves prevent full circumferential sealing contact 
between the fitment flange and the upper edge of the 
container neck. While the upper edge of the container 
neck could be machined to eliminate the grooves, the 
added machining adds to the manufacturing costs. In 
the closure 10, the surface of the closure top wall 18 
abuts the container's annular edge but does not seal 
against the same because of the vent grooves in the top 
edge 64. 
The preferred closure 10 is molded from a polyolefin 

plastic material such as polypropylene or polyethylene 
plastic which allows it to be used as a "snap cap'. More 
specifically, in its non-child resistant mode, the closure 
10 acts as a "snap cap' in that the thumb may be used to 
lift the side of the cap to force it from the container. 
From the foregoing it will be seen that both modes of 

the closure 10 have the annular sealing bead 50, 50a 
forming a moisture tight seal with the container inter 
nally of the open mouth thereof below any lead-in sur 
face thereon. The need for a true planar upper edge 64 
on the container is eliminated. In the non-child resistant 
mode of the closure 10, the sealing bead 50a abuts the 
undersides of the detent projections 52 and is thus held 
onto the container. For the child-resistant mode of the 
closure 10, the locking lugs 22 on the closure are inter 
locked with the locking member recesses 26 to hold the 
closure 10 in a child-resistant system. 

Thus, in accordance with the present invention, a 
container is provided which is suited to receive a clo 
sure 10 is a child-resistant or non-child resistant mode. 
The closure, when associated with the container, gives 
a moisture tight seal with the container in which the 
oontainer can be readily opened and resealed with the 
closure. The invention further permits a druggist to 
carry a single inventory of containers and closures 10. 
Depending on the preference of the consumer, the 
druggist will select the appropriate mode of the closure 
10 for use with the container 14 which accommodates 
either closure. 
While preferred embodiments of the present inven 

tion have been illustrated and described, it will be obvi 
ous to those skilled in the art that changes and modifica 
tions may be made therein without departing from the 
invention in its broader aspects. Various features of the 
invention are set forth in the following claims. 
What is claimed is: 
1. A closure and container having a moisture tight 

sealing engagement with each other, said closure hav 
ing both a child-resistant and non-child resistant por 
tion, comprising: 
a container having a side wall, an upper end with an 
open mouth over which said closure is received, and 
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locking members on said container adjacent said 
upper end; 

an interior wall on said side wall of said container hav 
ing detent projections extending inwardly into the 
hollow interior of the container, the ends of the de 
tent projections being spaced from one another in a 
circumferential direction to define spaces between 
adjacent projections; 

a closure having a top wall adapted to extend across the 
mouth of said container having a first sealing plug 
depending therefrom, said first sealing plug being 
within a skirt wall depending from said top wall and 
having a depending wall for insertion into said open 
mouth of said container, said skirt wall having lock 
ing members thereon to interlock with the locking 
members on the container to secure said closure to 
said container in a child-resistant manner; 

a second sealing plug integral with said top wall and 
having a depending wall for insertion into said open 
mouth of said container, said second sealing plug 
extending from said top wall on the side opposite said 
first sealing plug to secure said closure to said con 
tainer in a non-child resistant manner; and 

said depending walls of said first and second sealing 
plugs each having an outwardly projecting annular 
sealing surface, said annular sealing surface having a 
diameter substantially larger than an inner diameter 
defined by said detent projections, portions of said 
annular sealing surface expanding into the spaces 
between adjacent detent projections as the sealing 
surface is being pushed down past the projections or 
is being pulled upwardly past the projections, said 
sealing surface extending below said container mouth 
to engage said interior wall below said projections so 
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as to provide a moisture tight sealing engagement of 35 
said closure with said container, said projections 
holding the closure on said container. 
2. A closure and container in accordance with claim 

1 in which the detent projections are located adjacent 
the lower ends of locking members on the container so 
that the sealing engagement is located below the lower 
ends of the locking members. 

3. A closure and container in accordance with claim 
1 in which said first sealing plug and said top wall are 
separately formed members. 

4. A closure and container having a moisture tight 
sealing engagement with each other, said closure hav 
ing both a child-resistant and non-child resistant por 
tion, comprising: 
a container having a side wall, an upper end with an 
open mouth over which said closure is received, and 
locking members on said container adjacent said 
upper end; 
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8 
an interior wall on said side wall of said container hav 

ing a series of first detent projections and a series of 
second detent projections positioned above said first 
series of projections adjacent to said container mouth, 
both of said series of projections extending inwardly 
into the hollow interior of the container, the ends of 
the detent projections in each series being spaced 
from one another in a circumferential direction to 
define spaces between adjacent projections; 

a closure having a top wall adapted to extend across the 
mouth of said container having a first sealing plug 
depending therefrom, said first sealing plug being 
within a skirt wall depending from said top wall and 
having a depending wall for insertion into said open 
mouth of said container, said skirt wall having lock 
ing members thereon to interlock with the locking 
members on the container to secure said closure to 
said container in a child-resistant manner; 

a second sealing plug integral with said top wall and 
having a depending wall for insertion into said open 
mouth of said container, said second sealing plug 
extending from said top wall on the side opposite said 
first sealing plug to secure said closure to said con 
tainer in a non-child resistant manner; and 

said depending walls of said first and second sealing 
plugs each having an outwardly projecting annular 
sealing surface, the sealing surface on said first sealing 
plug being adapted to engage said first series of detent 
projections with the sealing surface on said second 
sealing plug being adapted to engage said second 
series of detent projections, said annular sealing sur 
faces having a diameter substantially larger than an 
inner diameter defined by said detent projections, 
portions of said annular sealing surfaces expanding 
into the spaces between adjacent detent projections 
as the sealing surface is being pushed down past the 
projections or is being pulled upwardly past the pro 
jections, said sealing surface extending below said 
container mouth to engage said interior wall below 
said projections so as to provide a moisture tight 
sealing engagement of said closure with said con 
tainer, said projections holding the closure on said 
container. 
5. A closure and container in accordance with claim 

4 in which the first series of detent projections is located 
adjacent the lower ends of locking members on the 
container so that the sealing engagement of the first 
sealing plug is located below, the lower ends of the 
locking members. 

6. A closure and container in accordance with claim 
4 in which said first sealing plug and said top wall are 
separately formed members. 
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